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Content

7a. Evaluating On-site Compliance
— Complex Treatment Trains
— Redevelopment

7b. BMP Variations

— Online vs Offline Practices
— Specifications
7c. Off-site Compliance Options
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/a2. Complex Treatment Trains
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iImportant to
track?

Volume

and Load
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Variables to Account for:

* Hydrologic Parameters
— Land Cover: Forest — Turf - Impervious
— HSG: A-B-C-D
* Volume and Load
— Tracked for Each Sub-area and for Each Practice

— Volume to next practice includes residual volume from
U/S BMP plus direct volume

— Load includes residual load and direct load

— Don’t forget bypass loads
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Volume Tracking

Drainage Area B

Drainage Area B Land Cover (acre

D Soils Totals Land Cover Rv
Forest/Open Space (acres) 0.00 0.00 0.00
Wanaged Turf (acres) 0.00 1.00 0.22
mpervious Cover (acres) 000 1.00 095
Total 2.00 Post Development Treatment Volume [cf}

Apply Runoff Reductionent Volume & Post-Development Load in Drainage Area B

Phosphorus Untreated
Volume from Remaining Load from Phosphorus Phosphorus |Remaining
Credit Area Upstream RR  |Runoff Runoff Phosphorus |Upstream RR Load to Removed By |Phosphorus |Downstream Treatment to be
on of Credit  |Credit Practice Reduction Volume Efficiency (%) [Practices (lbs Practice (Ibs.) |Practice (Ibs.)|Load (lbs. Employed

7.a. Infilration #1 (Spec #5) lume reduction 0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00
lume reduction 0.50 0.00 0 el 0 25 0.00 0.00 0.00 0.00

[ )
7.b. Infiltration #2 (Spec #5) lume reduction 0.90 1.00 0 3104 345 \ 25 0.00 2.16 2.00 0.16
lume reduction 0.90 1.00 0 719 80 25 0.00 0.50 0.46 0.04

Total Tv to the BMP includes both the amount of
Runoff “reduced” and the remaining volume

)
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Volume Tracking

Residual volume from upstream BMP contributes to
next BMP in treatment train for sizing

Phosphorus

Untreated

Volume from Remaining Load from Phosphorus Phosphorus  |Remaining
Credit Area Upstream RR  |Runoff Runoff  |Phosphorus |Upstream RR  |Load to Removed By |Phosphorus  |Dowgstream Treatment to be
Practice pn of Credit  |Credit (acres) Practice (cf) Reduction (cf}| Volume (cf) |Efficiency (%) |Practices (lbs) |Practice (lbs.) |Practice {Ibs.)|Load (lbs.) |Emplyed
e
lume reduction 0.50 0.00 0 0 P 25 0.00 0.00 0.00 0.00
/ ‘\
7.b. nfitration #2 (Spec #8) lume reduction 0.90 1.00 0 3104 I 345 / 25 0.00 2.16 2.00 0.16 8.b. ED#2
lume reduction 0.90 1.00 0 719 80 4 25 0.00 0.50 0.46 0.04 8.b. ED#2

8. Extended Detention Pond

8.2 ED #1 (Spec #15) lume reduction 0.00 0.00 0 0.00 0.00 0.00

lume reduction 0.00 0.00 ] 15 0.00 0.00 0.00

8.5 ED#2 (Spec #15) lume reduction 0.15 1.00 (345 569  — 16 0.65 168
\. _

lume reduction 015 0.00 80 12 ibs] .00 0.01 003
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Load Reduction

Drainage Area B

Jrainage Area B Land Cover (acr

D Soils Totals Land Cover Rv
“orest/Open Space (acres) 0.00 0.00 0.00
Nanaged Turf (acres) 0.00 1.00 0.22
mpervious Cover (acres) 0.00 1.00 0.95
Total 2.00 Post Development Treatment Volume lcf}

Apply Runoff Reductionent Volume & Post-Development Load in Drainage Area B

Phosphorus Untreated

Volume from Remaining Load from Phosphorus Phosphorus R g
Credit Area Upstream RR  |Runoff Runoff Phosphorus |Upstream RR Load to Removed By |Phosphorus |Downstream Treatment to be
ractice pn of Credit  |Credit Practice Reduction Volume Efficiency (%) |Practices (Ibs) |Practice (lbs.) |Practice (Ibs.)|Load (Ibs. Employed

lume reduction 0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00

7.a. Infiltration #1 (Spec #8)

lume reduction 0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00

lume reduction 0.90 1.00 0 3104 345 25 0.00 216 (ECR 0.16

7.b. Infiltration #2 {Spec #8)
0.46 0.04

jume reduction|\_0.90 1.00 0 719 g0 N 25 /o000 0.50
o

{TR: Total Mass Load Efficiencys}
={RR Eff. }+ {PR Eff x (1-Rreff)}

[90%}+ {25% x (1-0.90)} = {90+(25*0.1)} = 92.5%
2/2.16 = 92.5%

)
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Total Removal Efficiency

Stormwater Function Level 1 Design Level 2 Design
:\Rn;)ual Runoff Volume Reduction £0% ( 90%)
Total Phosphorus (TP) EMC
Reduction’ by BMP Treatment 25% == @ ® Balance
Process of Tv
Total Phosphorus (TP) Mass
Load Removal G3% = 9/°
Total Nitro?en (TN) EMC
Reduction by BMP Treatment 15% 15%
Process
Total Nitrogen (TN) Mass Load 579% 92%
Removal

y
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Load Tracking

Drainage Area B

Drainage Area B Land Cover (acrg

D Soils Totals Land Cover Rv
Forest/Open Space (acres) 0.00 0.00 0.00
Managed Turf (acres) 0.00 1.00 0.22
Impenious Cover (acres) 0.00 1.00 095

Total 200 Post Development Treatment Volume (cf) 4247

Apply Runoff Reductionent Volume & Post-Development Load in Drainage Area B

Phosphorus Untreated
Volume from Remaining Load from Phosphorus Phosphorus |Remaining

pn of Credit  |Credit Practice Reduction Volume Efficiency (%) [Practices (lbs) |Practice (Ibs.) |Practice (Ibs.}|Load (lbs. Employed

Practice

lume reduction 0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00

Credit Area Upstream RR  |Runoff Runoff Phosphorus (Upstream RR Load to Removed By |Phosphorus |Downstream Treatment to be

7.a. Infiltration #1 (Spec #8)

lume reduction 0.50 0.00 0 0 0 25 0.00 Qa0
lume reduction 0.90 1.00 0 3104 345 25 0.00 /2.16

7.b. Infiltration #2 (Spec #8)

lume reduction| _ 0.90 1.00 0 719 80 | =T 0.00 0.50 A 046A 0.04

,_———-"""'""--——__/ N e (el
’{Load Delivered to BMP}'— {Load Removed by BMP}

-
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Load Tracking

Loading to Next BMP will include:
Residual load from upstream BMPs
+ Additional (direct) untreated load to that BMP

Phosphorus Untreated
Volume from Remaining Load from Phosphorus Phosphorus (Remaining
Credit Area Upstream RR  |Runoff Runoff Phosphorus |Upstream RR Load to Removed By (Phosphorus |Downstream Treatment to be
Practice pn of Credit  |Credit (acres) Practice (cf) Reduction (cf)| Volume (cf) |Efficiency (%) |Practices (Ibs) |Practice (Ibs.) |Practice (Ibs.)|Load (Ibs.) Employed
Toa T Ao T T [P T
lume reduction 0.50 0.00 0 0 0 25 0.00 0.00 0.00 0.00
7b. Infiltration #2 (Spec #8) lume reduction 0.90 1.00 0 3104 345 25 0.00 2.16 2.00 0.16 8.b. ED#2
lume reduction 0.90 1.00 0 719 80 25 0.00 0.50 0.46 0.04 8.b. ED #2
8. Extended Detention Pond
82 ED#1 (Spec #15) lume reduction 0.00 0.00 0 0 0 15 0.00 0.00 0.00 0.00
lume reduction 0.00 0.00 0 0 0 15 000 0.00_ 0.00 0.00
I ducti 0.15 1.00 345 569 3224 15 1/0 16 2.16 \ 0.65 1.68
8.b. ED #2 (Spec #15) Hme reueion - - - - - -
lume reduction 0.15 0.00 80 12 68 15 0.04 0.00 ) 0.01 0.03

Tad. | Complex Treatment Trains| Pg. 5
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Redevelopment Spreadsheet

* Predevelopment
— Conditions that exist at time plans are submitted
for land development of a tract of land

— Multi-phase projects:
* Conditions that exist at time of original submission for
first phase of project
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Development on prior developed land:
LDA DOES NOT increase impervious cover

LDA 2 1 acre LDA < 1 acre

P must be reduced P must be reduced
at least 20% below at least 10% below

pre-development pre-development
P load P load




Development on prior developed land:
LDA DOES increase impervious cover

LDA 2 1 acre LDA < 1 acre

P load on increased P load on increased
Impervious area cannof Impervious area cannof
exceed 0.41 Ibs./acre/yr. | exceed 0.41 Ibs./acre/yr.

P load on remainder of site| P load on remainder of site
mMust be reduced at least | must be reduced at least
20% below 10% below
pre-development pre-development
P load P load




Pre-ReDevelopment (Listed) Post-Development

Forest/Open
Space

Forest/Open
Space

Impervious
Cover

Impervious
Cover

Figure 7. User listed pre-redevelopment and post-development land cover areas.

Source: 2016 Draft VRRM Compliance Spreadsheet
Instructions and Documentation, Version 3.0 DEQ
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Pre-ReDevelopment - Listed to Adjusted TP Load Reduction Requirement

New Net
MT to new net Impervious Cover:
postIC -||”“H cannot exceed ‘“”“H‘“
0.41 Ib TP/acre/yr
Adjusted
Pre-
Impervious ReDevelopment
Cover Adjusted Impervious Cover
: areas used to
"l|||| calculate Pre- "||||
|||H ReDev. TP ||
“ ‘ | load reduction Adjusted .
Forest/Open |||| “l|' Pre-ReDevelopment ||'
Space Forest/Open Space ew Net Impervious
FO to new net Cover: cannot exceed
postiC 0.41 Ib TP/acre/yr

Figure 8. Pre-redevelopment land cover areas showing changes from Listed to Adjusted spreadsheet land cover
areas and applicable TP load reduction requirements

Source: 2016 Draft VRRM Compliance Spreadsheet
Instructions and Documentation, Version 3.0 Dm
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Redevelopment Spreadsheet

Site Data Tab

Post-ReDevelopment Project & Land Cover Information Total Disturbed Acreage 0.00

Constants

Annual Rainfall (inches) 43

Target Rainfall Event (inches) 1.00

Phosphorus EMC (mg/L) 0.26 Mitrogen EMC (mg;‘L}| 1.86

Target Phosphorus Target Load (Ib/acre/yr) 0.41

P 0.90

re-ReDevelopment Land Com
A soils B Soils C Soils D Soils Totals

Forest/Ope ,

protected forest/open space or reforested land 0.00 0.00 0.00 0.00 0.00

Managed Turf (acres) — disturbed, graded for

yards or other turf to be mowed/managed 0.00 0.00 0.00 0.00 0.00

Impervious Cover (acres) 0.00 0.00 0.00 0.00 0.00
Total 0.00

{Re[]evelopment Land Covm
D T A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) — undisturbed,

protected forest/open space or reforested land 0.00 0.00 0.00 0.00 0.00

Managed Turf (acres) — disturbed, graded for

yards or other turf to be mowed/managed 0.00 0.00 0.00 0.00 0.00

Impervious Cover (acres) 0.00 0.00 0.00 0.00 0.00
Total 0.00

Area Check Okay Okay Okay Okay

ENVIROUNMEN IAL QUALLLY




Redevelopment - Site Data - Ex 1

Post-ReDevelopment Project & Land Cover Information

Total Disturbed Acreagel( 1.00

)|

Constants
Annual Rainfall {inches) 43
Target Rainfall Event {inches) 1.00
Phosphorus EMC (mg/L) 026 Nitrogen EMC (mg/L)| 1.86
Target Phosphorus Target Load (lbfacrefyr) 0.41
P 0.90
Pre-ReDevelopment Land Cover (acres)
A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) — undisturbed,
protected forest/open space or reforested
land 0.00 0.00 0.00 0.00 0.00
Managed Turf {acres) -- disturbed, graded for
yards or other turf to be mowed/managed 0.00 0.00 2.00 0.00 2.00
Impervious Cover (acres) 0.00 0.00 \ 2.00 0.00 2.00

\/ Total 4.00
Post-ReDevelopment Land Cover (acres)

A soils B Soils C Soils D Soils Totals
Forest/Open Space (acres) — undisturbed,
protected forest/open space or reforested
land 0.00 0.00 0.00 0.00 0.00
Managed Turf (acres) — disturbed, graded for
wvards or other turf to be mowed/managed 0.00 0.00 2.00 0.00 200
Impervious Cover (acres) 0.00 0.00 \ 2.00 0.00 2.00
Total 4.00

Area Check Okay Okay Olkay Okay



Redevelopment - Site Data - Ex 1

Post-ReDevelopment Project & Land Cover Information Total Disturbed AcreageK 1.00 ) |
Constants
Annual Rainfall {inches) 43
Target Rainfall Event {inches) 1.00
Phosphorus EMC {mg/L) 0.26 Mitrogen EMC (mg/L)] /  1.86
Target Phosphorus Target Load (lbfacrefyr) 0.41
Pj 090
Total ReDev. Total New Dev. Aite Area
Total Site Area [acres) 4.00 4.00 Site Area (acres) 4.00 (acres) 0.00
Site Rv 0.59 0.59 ReDev. Site Rv 0.59 Ney/Dev. Site Rv 0.95
/
Paost-
ReDevelopment
Treatment Volume Postfevelopment Treatment
Pre-Development Treatment Volume (acra-t) 0.1950 0.1950 (acre-ft) 0.1950 Volume (acre-f) 0.0000
Paost-
ReDevelopment
Fre-Development Treatment Volume (cubic Treatment Volume Post-Development Treatment
feet) 6,494 8,494 (cubic fest) 8,494 Volume (cubic feet) 0
e Paost-
ReDevelopment Post-Development Load (TP)
Pre-Development Load (TP) ({Ib/yr) 534 534 Load (TP) (Ibfyr) 534 (Ibfyr) 0.00
S ——
'Adjusted Land Cover Summary reflects the pre Maximum % Reduction Required 4
redevelopment |and cover minus the pemvious land cover Below Pre-ReDevelopment Load 20%
(forest/open space or managed turf) acreage proposed for new
LLnﬁpepn;;u;gcﬂn::;ﬂThe adusted tutal_acreage s consistent wih TP Load Reduction Required for TP Load Reduction Required
pment acreage (minus the acreage of new .
impervious cover). The load reduction requriement far the new Redeveloped Area Ibiyr) 107 for New Impervious Area (Iblyr) .
impervious cover to meet the new development load limit is
computed in Column . otal Load Reduction Required
(Ibiyr) 1.07]

Pre-Development Load (TN) (Ibfyr) 38.15) | Post-Development Load (TN) (Ib/yr)] 38.18]




Redevelopment - Site Data - Ex 2

Post-ReDevelopment Project & Land Cover Information

e ——
Total Disturbed Acreag(, 0.50
N
Mitrogen EMC (ma/L)| / 186

Pgst-Development Treatment

Volume (acre-ft) 0.0000
Paost-Development Treatment
Volume (cubic feet) 0
Post-Development Load (TP) {lbfyr) 0.00
TP Load Reduction Required for
New Impervious Area (lbfyr) 0.00

Constants
Annual Rainfall {inches) 43
Target Rainfall Event {inches) 1.00
Phosphorus EMC {mg/L) 0.26
Target Phosphorus Target Load (Ib/acrefyr) 0.41
Pj 0.90
Post-
ReDevelopment
Treatment Volume
Pre-Development Treatment Volume (acre-ft) 0.1950 0.1950 (acre-ft) 0.1950
Puost-
ReDevelopment
Pre-Development Treatment Volume {cubic Treatment Volume
fast) 8,494 8.494] (cubic feet) 8.494]
Puost-
N ReDevelopment
Pre-Development Load (TF) (Ibfyr) 534 5.34 Load (TP) (Ibfyr) 5.34
'Adjusted Land Cover Summary refiects the pre redevelopment IMmum % Reduction Required Below (
land cover minus the pervious land cover (forest/open space or Pre-ReDevelapment Load 10%
managed turf) acreage proposed for new impenvious cover. The \
adjusted total acreage is consistent with the Post Redevelopment ; }
acreage (minus the acreage of new impemvious cover). The load TP Load Rm%qmred for
reduction requriement for the new impervious cover to meet the new Redevelop srea (Iblyr) -
development load limit is computed in Column | _—
mLoad Reduction Required |>
<\ {Iblyr) 0.53]
\ /

Pre-Development Load (TN} (Ibfyr) 38.18|

Post-Development Load (TH) (Ibfyr)|

36.19]




Redevelopment - Site Data - Ex 3

= =
Post-ReDevelopment Project & Land Cover Information

o

Total Disturbed Acreage E]
S—

Constants
Annual Rainfall {inches) 43
Target Rainfall Event (inches) 1.00
Phosphorus EMC (mg/L) 0.26 Nitrogen EMC (mg/L)| 1.86
Target Phosphorus Target Load (Ib/acrelyr) 0.41
P 0.90
Pre-ReDevelopment Land Cover [acres)
A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) - undisturbed,
protected forest/open space or reforested land 0.00 0.00 0.00 0.00 0.00
Managed Turf (acres) — disturbed, graded for
yards or other turf to be mowed/managed 0.00 0.00 m 0.00 2.00
Impervious Cover (acres) 0.00 0.00 \ 200 )/ 0.00 2.00

N  Total 4.00
Post-ReDevelopment Land Cover (acres)

A soils B Soils C Soils D Soils Totals

Forest/Open Space (acres) — undisturbed,
protected forest/open space or reforested land 0.00 0.00 0. 0.00 0.00
Managed Turf (acres) - disturbed, graded for
yards or other turf to be mowed/managed 0.00 0.00 1.00 0.00 1.00
Impenvious Cover (acres) 0.00 0.00 \ 300 )/ 0.00 3.00

N Total 4.00




Redevelopment - Site Data - Ex 3

Post-ReDevelopment Project & Land Cover Information

) —— N
Total Disturbed Acreage E]
S——

Total New Dev. Sit%ea (acres) 1.00
Nefv Dev. Site Rv 0.95
/

PogfDevelopment Treatment
Volume (acre-ft) 0.0792

Post-Development Treatment
Volume (cubic feet) 3449
Post-Development Load (TP) (Ib/yr) 217

Constants
Total ReDev. Site
Total Site Area (acres) 4.00 3.00 Area (acres) 3.00
Site Ry 0.59 0.71 ReDev. Site Ry 0.71
Post-
ReDevelopment
Treatment Volume
Pre-Development Treatment Volume (acre-f) 0.1950 0.1767 (acre-ft) 01767
Post-
ReDevelopment
Pre-Development Treatment Volume (cubic Treatment Volume
feet) 8,494 7,696 (cubic feet) 7,696
Post-
ReDevelopment
Pre-Developmant Load (TP) (Ibfyr) 534 484 Load (TP (Ibiyr) 484
'Adjusted Land Cover Summary reflects the pre redevelopment Maximum % RWEW
land cover minus the pervious land cover (forest/open space or Pre-ReDevelimsant Load 20%
managed turf) acreage proposed for new impervious caver. The N
adjusted mtlal acreage is consistemlwith the Post Redevelopment TP Load Reduction Required for
acreage (minus the acreage of new impenvious caver). The load Redeveloped Area (Iblyn) 0.97

reduction requriement for the new impervious cover to meet the new
development load limit is computed in Column 1.

Total Load Reduction Required T

(Iblyr)

TP Load Reduction Required for

New Impervious Area (Ibfyr)

@



Redevelopment - Site Data - Ex 4

Post-ReDevelopment Project & Land Cover Information

Total Disturbed Acreage

(150 )

Constants
Annual Rainfall (inches) 43
Target Rainfall Event (inches) 1.00
Phosphorus EMC (mg/L) (.26 Mitrogen EMC {m 1.86
Target Phosphorus Target Load (Ib/acre/yr) 041
P 0.90
Pre-ReDevelopment Land Cover (acres)
A soils B Soils C Soils D S4ils Totals

Forest/Open Space (acres) - undisturbed, /
protected forest/open space or reforested land 0.00 0.00 0.00 / 0.00 0.00
Managed Turf (acres) - disturbed, graded for r\ﬁ
yards or other turf to be mowed/managed 0.00 0.00 1.00 0.00 1.00
Impenvious Cover (acres) 0.00 0.00 \. 050 / 0.00 0.50

T Total 1.50
Post-ReDevelopment Land Cover (acres)

A soils B Soils C Soils D Soils Totals
Forest/Open Space (acres) -- undisturbed,
protected forest/open space or reforested land 0.00 0.00 0.00 0.00 0.00
Managed Turf (acres) - disturbed, graded for f\
vards or other turf to be mowed/managed 0.00 0.00 0.00 0.00 0.00
Impervious Cover (acres) 0.00 0.00 \ 150 ) 0.00 1.50
Total 1.50




Redevelopment - Site Data - Ex 4

Post-ReDevelopment Project & Land Cover Information

Total Disturbed Acreage

SN

(150 )

7

Constants
Total ReDev. Site
Total Site Area (acres) 150 0.50 Area (acres) 0.50 Total New Dev. Site Area Jacres) 1.00
Site Rv 0.46 0.95 ReDev. Site Rv 0.95 New Dey/ Site Rv 0.95
/
Post-
ReDevelopment
Treatment Valume Post-Deyflopment Treatment
Pre-Development Treatment Volume (acre-ft) 0.0579 0.0396 (acre-f) 0.03%6 Volume (acre-ft) 0.0792
Post-
ReDevelopment
Pre-Development Treatment Volume (cubic Treatment Valume ost-Development Treatment
feat) 2523 1,724 (cubic feet) 1,724 Volume {cubic feet) 3449
Post-
ReDevelopment /
Pre-Development Load (TP) (Ib/yr) 159 1.08 ? Load (TF) (Ibfyr) 1.08 Post-Development Load (TF) (Ib/yr) 217
'Adjusted Land Cover Summary reflects the pre redevelopment Maximur™SReduction Required Below
land cover minus the pervious land cover (forest/open space ar PreReQevelopment Load 20%
managed turf) acreage propased for new impenvious cover. The \
adjusted tot.al acreage is cunsmtentlwnh the Post Redevelopment TP Load Reduction Requm TP Load Reduction Required for
acreage (minus the acreage of new impenious cover). The load Redeveloned Area (Ibf 022 New | ous Area (Ibf 178
reduction requriement for the new impenvious cover to meet the new edeveloped Area (lblyr) - ew Impervious Area (Iblyr) -
development load limit is computed in Column 1.
Total Load Reduction Required
(Iblyr) s 1.97
Pre-Development Load (TN) (Iofyr) 11.34) | Post-Development Load (TN) (Ib/yr)] 23.25|




Required reduction
g 1 20% reduction \

\

L

target, preReDev

4 N O s . .-

3 0.41
Ib/acre/yr

2 (L]'Paneﬁne)

1

0 T

Pre-ReDevelopment Post-Development

Source: 2016 Draft VRRM Compliance Spreadsheet
Instructions and Documentation, Version 3.0
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8
/ 0.41
6 — Ib/acre/yr Required reduction
20% reduction (L =) \
5 . TP Baseline
\

L target, preReDev

Pre-ReDevelopment

Post-Development

Source: 2016 Draft VRRM Compliance Spreadsheet
Instructions and Documentation, Version 3.0
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7b.2 Online vs. Offline Practices
and Flow Bypass

* Offline — Inlet is the Outlet
* Bypass Structures — Pass by higher flows
without flow through BMP
* Why:
— Resolve concerns about hydraulic overloading

— Reduce footprints for BMPs
— Other constraints (hydraulic/physical/etc.)
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Offline Bioretention

P LA WIEWY

SECTION A

S WVATER QLA LITY DEFTH
(ELEWATIOR O. =)

BOTTOWM OF Sl E
ELEYATIOR = 1.2

B3 MAaTTIRG

F RO PO SED B0 RE TER TIOR
SURFVWCE ELEWATION = oo
SECTION B-B'

= WWATER QUALITY DEFTH
[ELEWATION = O.5)

RO LIS

BEQTTOMOF SWiAalE
ELEWATIOM = 0O.75

EC=3 MATTIRG

FROPOSED BIORETERTIORN
SURFATCE ELEWATION = 0.0

SECTION C-CH

e MVATER QUALITY DEFPTH
IELEwA TR O.=)

BOTTOM OF SWsal E
ELEvATION = oo

PRO PO SED BIORETENTION SURPACE =3 MATTING
ELEYVATION = 0.0

Depressional
(offline) storage

Flows enter and exit
through same
opening

Once practice is
“filled” flow
continues down
normal flow path

)
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Bypass Structures

Maijority of flows

enter from
ditchline

el oy Tl r.rr-jxn_r[.ru— .
1y

R Fn = 4

LA e~ EcH oLl mipRas—] \
r - \
s n

= o Bypass structure
T ; ' - directs low flows
to stormwater

practice
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High flows
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path in
ditchline
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BMP Clearinghouse Specifications

* Published specs (2011) allowed for all Part Il B
projects
* Pending revisions to specifications

— Adjust some design parameters based on more
current information

— One specification with change in runoff reduction
credit
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Module 7c.
Offsite Compliance Options
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Offsite Compliance Options

Nonpoint nutrient offset program

— Nutrient credits:
* Same tributary
* Same or adjacent 8 digit HUC

* Qutside same or adjacent 8 digit HUC only if,
VSMP authority determines credits
unavailable within same or adjacent 8 digit

>ARTMENT OF
L QUALITY

HUC (when accepting final site design)
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Offsite Compliance Options

Must be allowed (for water quality):

HoNE
< 5-acres construction

/5% required
P reductions
achieved
onsite

lolgle P conftrol
disturbed requirement
< 10 lbs/year
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Offsite Compliance Options

/5% required P reduction cannot be met onsite

Operator must demonsirate:

Alternative site designs have been considered that
may accommodate on-site BMPs,

On-site BMPs are considered in alternative site
designs

Appropriate on-site BMPs will be implemented

Full compliance with postdevelopment P
requirements cannot practicably be met on-site

Tc. | Off-site Compliance Options| Pg. 14 DEQ
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Virginia Tributaries
(862.1-44.15:35, 862.1-44.19:13)
[ Atlantic Ocean Coastal

[ | Albemarle Sound Coastal
| Big Sandy River B {
' Chesapeake Bay Coastal . . . Chesapeake Bay Drainage Limit %

- Chowan River :] Jurisdiction Boundaries ¢
| James River 4
" | New River Hydrology |
~ Potomac River
| Rappahannock River

' Roanoke River
~___ Clinch/Powell Rivers
| Holston River
© | Yadkin River
~ YorkRiver

Eastern Shore (to Ch.Bay)

I Yadkin River
[:| York River

\\\\\\\
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Nonpoint Source _ October 5, 2015
Nutrient Trading £

E

VIRGINGA THPARTMORT 0

ENYTRCWMESTAL JUALITY River Basins

Chesapaake Bay

" Nufrient Banks

JH - Wildwood Farm ¥1 - Pamunkey Farms

J2 - Malvern R1 - Rappahannock

J3 - Cranston Millpond R2 - Culpeper

J4 - Swiss Dixie P1 - Buena Vista

J%5 - Easterm Henrico P2 - Swinging Bridge

J& - Layne P3 - Elk Run

JT - Leinster P4 - Wampler Road

J8 - Stone Tavern PS5 - Holy Cross Abbey

J9 - Dungeness P& - Midland

J10 - Shaefer PT - South River o 125 25 50 75 100

J11 - Buckingham Miles




Questions?
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